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[Translation donej 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 

the_originaLprecise!y, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fractionation method of phosphatidylserine making phosphatidylserine 
insolubilize and separating this insoluble part by adding metal salt in this solution after 
dissolving a phospholipid mixture containing phosphatidylserine in alcohols. 
[Claim 2] A fractionation method of the phosphatidylserine according to claim 1 using 
one sort chosen from lithium salt, potassium salt, and sodium salt, or two sorts or more 
as said metal salt. 

[Claim 3]A fractionation method of the phosphatidylserine according to claim 1 or 2 
characterized by using a lithium chloride, potassium chloride, or sodium chloride as said 
metal salt. 

[Claim 4]A fractionation method of the phosphatidylserine according to any one of 



claims 1 to 3 characterized by using ethyl alcohol as said alcohols. 



[Translation done.] 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fractionation method for 

condensing phosphatidylserine from a phospholipid mixture. 

[0002] 

[Description of the Prior Art]The use as the treating agent and surface-active agent of 
an immune disease besides the cerebral function reforming agent [ phosphatidylserine 
/ (it is hereafter indicated as "PS".) ] aiming at prevention, a therapy, etc. of dementia 
is expected. This PS is contained in the brain and muscles of an animal, and also it can 

be-artificially-manufactured bythetransphosphatidylationwhich uses a 

chemosynthesis method and phospholipase D. 

[0003]Since PS is mainly used as medicine, foodstuffs, and cosmetics, it is important 
for it to carry out fractionation of the PS from said natural product, a reactant, etc., 
and to raise PS content. However, since it is difficult to manufacture a product with 
many PS contents cheaply, when using it, concentration (refining) of PS is needed 
[ there are few amounts of PS contained in the brain and muscles of an animal, and ], 
also when it manufactures by a chemosynthesis method or transphosphatidylation in 
many cases. 

[0004]As a method of condensing PS (refining), the fractionation and column 
chromatography by a solvent have been used conventionally. However, it is difficult to 
obtain PS purity sufficient by just solvent fractionation, and, on the other hand, 
complicated operation like chromatography had a problem in respect of a cost aspect 
and workability. For this reason, development of the method of condensing PS cheaply 
and simple is desired. 

[0005]Since especially PS is difficult to separate from other phospholipid (PC), i.e., 
phosphatidylcholine, phosphatidylethanolamine (PE), phosphatidylinositol (PI), 



phosphatidic acid (PA), etc., To establish the method of condensing PS cheaply from 

the phospholipid mixture containing these is desired, 

[0006] 

[Problem(s) to be Solved by the InventionjThis invention persons dissolved the 
phospholipid mixture containing PS in alcohols, as a result of repeating research 
wholeheartedly, in order to solve an aforementioned problem, and they made PS 
precipitate by adding metal salt or its solution further, and it found out that it could 
condense to a precipitating part. 

[0007]An object of this invention is to acquire the fractionation method which 
condenses PS simple from the phospholipid mixture prepared nature or artificially. 
[0008] 

[Means for Solving the Problem]After a fractionation method of PS concerning an 
invention indicated to claim 1 dissolves a phospholipid mixture containing PS in 
alcohols, by adding metal salt in this solution, it makes PS insolubilize and separates 
this insoluble part. 

[0009]One sort chosen from lithium salt, potassium salt, and sodium salt or two sorts 
or more are used for a fractionation method of PS concerning an invention indicated to 
claim 2 as the metal salt according to claim 1. 

[001 0]A lithium chloride, potassium chloride, or sodium chloride is used for a 
fractionation method of PS concerning an invention indicated to claim 3 as the metal 
salt according to claim 1 or 2. 

[001 1]Ethyl alcohol is used for a fractionation method of PS concerning an invention 
indicated to claim 4 as the alcohols according to any one of claims 1 to 3. 
[001 2] 

[Embodiment of the Invention]In this invention, after dissolving the phospholipid 
mixture containing PS in alcohols, insoluble matters (a precipitating part, a flocculation 
part, etc.) are separated and condensed by making PS insofubilize (precipitate, 
condensation, etc.) by simple operation of adding metal salt in this solution. PS can be 
condensed simple from the phospholipid mixture prepared nature or artificially by this. 
[0013]As a phospholipid mixture containing PS used for this invention, as long as it is a 
mixture containing PS, such as a thing which refined the extract or this extract from a 
natural product and a natural product, or synthetic phospholipid, any may be used. 
Specifically, a phospholipid mixture, a solvent extraction thing of a bovine brain, etc. 



which were prepared by a soybean lecithin, rapeseed lecithin, yolk lecithin, corn lecithin 
or cottonseed lecithin, a chernosynthesis method, or transphosphatidylation are 
mentioned. Especially, if the phospholipid mixture containing PS prepared by 
transphosphatidylation is used, the degree of enrichment at the time of adding metal 
salt is high, and preferred also from the ease of carrying out and cost aspect of 
reservation of a raw material. 

[0014]As metal salt used for this invention, lithium salt, sodium salt, Metal salt, such as 
potassium salt, calcium salt, and magnesium salt, or the natural product which contains 
these abundantly, For example, although salt bittern, saline water, dolomite, edible 
mother-of-pearl powder, etc. may use any, it is preferred from a point of condensation 
efficiency to use lithium salt, sodium salt, or potassium salt, and especially a lithium 
chloride, sodium chloride, or potassium chloride is preferred. These metal salt can be 
used combining one sort or two sorts or more. 

[0015]Especia(ly if the addition of these metal salt is the quantity which may settle PS, 
it wilf not be limited, but it is [ the recovery rate of PS and its PS content under 
precipitate ] preferred from a high point per [ phospholipid 1g ] and that it is 0.5 to 5 

_mi II i m oLespecia I ly_ O._1_5_to_ 10 _ m i II imol 

[0016]If it is alcohols which can dissolve a phospholipid mixture as alcohols used for 
this invention, all will be used suitably, but. Lower alcohol, such as methyl alcohol, ethyl 
alcohol, butyl alcohol, propyl alcohol, and isopropyl alcohol, is especially preferred. 
Although these mixtures can also be used, it is easy to use it for foodstuffs, and since 
ethyl alcohol also has few problems in a safety aspect, especially the thing for which 
this is used is preferred [ ethyl alcohol ]. 

[001 7] Although the concentration in particular at the time of dissolving a phospholipid 
mixture in alcohols is not limited, it is preferred to consider it as the above quantity 
that this mixture can dissolve thoroughly, and it is preferred from PS condensation 
efficiency or a point of operativity to consider it as 2 to 20% especially 1 to 50% to the 
weight of alcohols. 

[0018]In this invention, fractionation of PS from a phospholipid mixture can be 
performed as follows, for example. First, it is prepared by a transphosphatidylation 
method etc. and the phospholipid mixture which contains phospholipid other than PS, 
such as PC, PE, or PA, in an ingredient is dissolved in alcohols, such as ethyl alcohol. 
At this time, the conditions in particular of the dissolution of a melting temperature etc. 



are not limited, but are doubled with the kinds of ingredient of a mixture, those quantity, 
etc., and should just choose and use suitable conditions, 

[001 9]In this way, in the solution obtained, although phospholipid, such as PS, PC, PA, 
is extracted by the solvent layer, depending on the case, some insoluble components 
generate it. For this reason, metal salt is added after removing insoluble components (a 
sediment, an aggregate, etc.) from a solvent by centrifugal separation, filtration, or 
other means. When a little PS remains also in an insoluble component, the extracting 
processing by said alcohols is good in an abundance repetition line. 
[0020]Subsequently, to an alcohol solution, metal salt is added and fractionation of the 
PS extracted by the solvent layer is carried out. That is, although the great portion of 
phospholipid other than PS in a solvent layer does not precipitate by addition of metal 
salt, either, since the most precipitates, PS can condense PS by collecting these. Even 
if it adds metal salt with powder at this time, it may add, after melting in solvents, such 
as water and alcohol. What is necessary is not to limit the various conditions in 
particular in that case, either, but to double with the kinds of ingredient of a mixture, 
those quantity, etc, and just to choose suitable conditions. What is necessary is to 
specifically-hold-30 minutes or-more at-10 **^30 **,-and just-to make PS insolubilize. 
[0021 ]PS insolubilized by addition of metal salt is recoverable by centrifugal separation, 
filtration, settlement separation, or other means. It is also possible to refine further by 
the publicly known refining means, for example, column chromatography etc., or other 
_ means. Since the content of other phospholipid is falling notably, PS concentrate .of—. _ 
this invention can be performed comparatively simple [ such a refining means ]. 
[0022]PS concentrate of this invention can be prescribed for the patient with the 
gestalt of drugs, foodstuffs, cosmetics, etc. For example, if it is a case where it uses 
with the gestalt of the drugs which solicit the physiology effect of phospholipid, a 
supplement, etc., it can administer orally as liquid preparations, such as solid 
preparations, such as a capsule, a granule, a tablet, and powder medicine, or syrups. 
Even if it is not an orally administered drug, it is also possible to prescribe a medicine 
for the patient with parenteral gestalten, such as injections, skin external preparations, 
and a rectum administration agent. 

[0023]At the time of manufacture of each pharmaceutical preparation, milk sugar, 
starch, crystalline cellulose, calcium lactate, Excipients, such as magnesium 
aluminometasilicate and a silicic acid anhydride, white soft sugar, Binding materials, 



such as hydroxypropyfcellulose and a polyvinyl pyrrolidone, What is necessary is just to 
use suitably lubricant, such as disintegrator, such as carboxyimethyl cellulose and 
carboxymethyl-cellulose calcium, magnesium stearate, talc, monoglyceride, and a 
sucrose fatty acid ester, and the other ingredients which may be permitted as medicine 
and foodstuffs. 

[0024]What is necessary is to add what carried out purification treatment of the PS 
concentrate obtained by the method of this invention as it is or suitably in 
eating-and-drinking articles, such as fats and oils, a hard candy r fermented milk, a 
candy, a seasoning, and fish flour, and just to manufacture using a conventional method, 
in expecting the same physiology effect and using with a common foodstuffs gestalt 
(gestalt of "clear foodstuffs"). 

[0025]On the occasion of use with the gestalt of these drugs, foodstuffs, etc., the 
phospholipid composition in which PS obtained by the method of this invention was 
condensed can be blended suitably, what is necessary is just to blend suitably the 
quantity which is a grade which can acquire the effect and problems, such as 
superfluous ingestion, do not produce, and the quantity the ingestion which is 50 mg - 
-about 1000mg/day is expected to be, if-it-is a case where the physiology effeet-of PS is- 
solicited 

[0026] As for phospholipid of this invention, it is preferred to use as an emulsifier and to 
add 0.01 to 10% to drugs, foodstuffs, cosmetics, etc. in that case. 

_ [00271. 

[Example]Although an example is given to below and this invention is explained to it, 
this invention is not limited to these. 

[0028]while taking 10.0 g of example 1 soybean lecithins (PC80: made by do KURAN), 
and the soybean oil 2.0g into a 100-cc medium bottle, adding 90.0 g (100mL) ethyl 
acetate here and agitating with a stirrer — warming — it dissolved. **** picking and 
0.1 M sodium phosphate buffer solution (pH 7.0) 5.8mL was added, and L-serine 1.2g 
and PLD-Y1 (Made by Yakult Honsha) 1,500 unit were dissolved. 
[0029]The medium bottle containing PC80 solution whole quantity is kept warm at 50 
**, the whole quantity of the solution (L-serine+PLD~Y1) which kept it warm at 50 ** 
is added here, and a reaction is started, and it was made to react at 50 ** for 5 hours, 
stirring gently with a stirrer. After ice-cooling for 30 minutes, settling phospholipid and 
collecting, in boiling water, it was neglected for 20 minutes and the enzyme was 



deactivated. 

[0030]Ethano] 40mL could be added to the collected phospholipid layer, and it mixed, 
and by neglecting it at 4 ** overnight, precipitate was made to form and supernatant 
liquid was collected. Ethanol 12mL could be further added to the precipitating part, it 
was neglected for 30 minutes after mixing, supernatant liquid was collected by 
centrifugal separation, and soybean transition lecithin / ethanol solution was obtained 
by mixing with previous supernatant liquid. 

[0031]Thus, add 0,1 M sodium acetate / ethanol solution to the obtained soybean 
transition lecithin / ethanol solution 2.0mL (about 0.33 g of solid content, PS content in 
phospholipid = 32.5%) 1.0 rnL, and it is neglected at -20 ** for 1 hour, Centrifugal 
operation separated the formed precipitate (60 mg), and it washed by ethanol 
(PptNa-1). As a result of saving supernatant liquid for several days at -20 **, since the 
precipitate (7 mg) was produced further, centrifugal operation separated with 
supernatant liquid (SupNa, hardening-by-drying weight = 227 mg), and it washed by 
ethanol (PptNa~2). 

[0032]After hardening each sample by drying, it dissolves in a diluent solvent (hexane: 
diethylethe^-isopropanol =2:2:1), After-developing -with thin layer-chromatography— 
(chloroform: developing solvent : methanol : acetic acid =13:5:2), under [ a fixed 
quantity / analysis system / gel pattern image / content / phospholipid / it makes 
phospholipid color with a Dittmer-Lester reagent and ]. A result is shown in the next 
table 1. 

[0033]It was checked that, as for before fractionation, it turns out to having been 32.5% 
that it is [ which it is 81.9% rn PptNa after fractionation ] 5.6% in SupNa, and PS can 
condense PS content (mol %) in phospholipid efficiently as shown in Table 1. 
[0034] 
[Table 1] 



[0035] Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 2 Example 1 was carried out, 900 mg of them was taken into the 
50-cc medium bottle, and it was made to dissolve in the mixed liquor of chloroform 
22.5mL and methanol 15mL In this way, the prepared soybean transition lecithin / clo 
meta-solution are poured distributively into every 4.0 mL 6.0-cc medium bottle, 1M 
saline (a. a lithium chloride, b. potassium chloride, c. sodium chloride, d. magnesium 
chloride, e. calcium chloride, f. ammonium chloride, g. ammonium sulfate) was added 
here 0.8 mL After shaking the bottle and mixing several times, it settled, chloroform 
layers were collected, and it took in the test tube which carried out weighing of the 
1 .OmL of them, and dried under nitrogen. 

[0036]In this way, to the obtained dry matter (about 50 mg, a phospholipid content = 
about 25 mg), added 0,10-ml diethylether and dissolved, and added the ethanol of 
"I.OmL here gradually, precipitation was made to form, the whole suspension was 
centrifuged, and supernatant liquid and precipitation were divided, 
[0037]An ethanol extract applies 5micro of things L by which 5microL and precipitation 
dissotved the whole-for-the-diluent in chloroform of-2,5mL^2,5 times to a laminated plate, 
Under [ a fixed quantity / analysis system / gel pattern image / content / phospholipid 
/ it makes phospholipid color after deployment and with a Dittmer-Lester reagent on 
condition of Example 1 and ]. A result is shown in the next table 2. 
[0038]As shown in Table 2, the lithium chloride was the highest-achieving of eight 
kinds of the used salts, and PS preparation of 80% of purity was able to be obtained by 
the ethanol precipitation which is 1 time. It turned out that fractionation of about 3/4 of 
all the PA is carried out to ethanol supernatant liquid, and the removal efficiency of PA 
may be conspicuous for a lithium chloride. 
[0039] 
[Table 2] 



[0040] 
[Table 3] 



[0041 ]The removal efficiency of PA was so good that the atomic number of the 
positive ion was small as an overall trend, and it turned out in the divalent positive ion 
that PC also precipitates. Phospholipid of most which contains PS in the case of 
ammonium salt did not precipitate, and it was not suitable for separation. The 
phospholipid content in ethanol precipitation and a supernatant liquid fraction is shown 
in Table 3 about the high-achieving lithium chloride of precipitate, potassium chloride, 
and sodium chloride. 

[0042]Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 3 Example 1 was carried out, 900 mg of them was taken into the 
50-cc medium bottle, and it was made to dissolve in the mixed liquor of chloroform 
22.5rnL and methanol 15mL. In this way, 1M lithium-chloride solution was added to the 
prepared soybean transition lecithin / chloroform methanol solution 8.0 mL, after 



shaking the bottle and mixing several times, it settled, and chloroform layers were 
collected and decompression hardening by drying was carried out. 
[0043]Diethylether of 5.0mL was added to the obtained dry matter, and it dissolved in it, 
and the ethanol of 40ml_ was added here gradually, it dissolved (20 **), the whole 
suspension was centrifuged, and supernatant liquid (S1) and precipitation (P1) were 
separated, Diethylether of 5.0mL was again added to P1, and it dissolved in it f and the 
ethanol of 50mL was added here gradually, it dissolved (20 **), the whole suspension 
was centrifuged, and supernatant liquid (S2) and precipitation (P2) were divided. 
[0044]That to which 5microL and S1 diluted with chloroform what soybean transition 
lecithin dissolved in 10 mg/mL, and dissolved P2 (damp or wet condition) in chloroform 
of 20 mg/mL 2.5 times SmicroL, And apply undiluted solution 10muL to a laminated 
plate, phospholipid is made to color after deployment and with a Dittme^Lester 
reagent on condition of Example 1, and S2 is the bottom about a fixed quantity of 
phospholipid contents by a gel pattern image analysis system. 

[0045]PS content in P2 fraction which washed and obtained the ethanol precipitation 
thing by ethanol once again was 96.9%. Although the recovery rate in the ionic 
exchange_method-Using-CM_cellulose-was-abou^ 
recovery rate in the fractionation method by this invention can serve as a useful 
refining means for about 90%, the effect evaluation it is high and using the high grade 
article, a break through of the mechanism of action, or drugs development. 

[0046] 

[Table 4] 



[0047]Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 4 Example 1 was carried out, 900 mg of them was taken into the 



50-cc medium bottle, and it was made to dissolve in the mixed liquor of chloroform 
22.5mL and methanol 15mL In this way, the prepared soybean transition lecithin / 
chloroform methanof solution were poured distributively into every 4.0 ml_ 6.0-cc 
medium bottle, and 2M salt solution which dissolved in the citrate-sodium-acid-citrate 
buffer solution (pH 2,8, 3.6, 4.1, 4.6, 5.0) of various pH was added here 0.8 mL After 
shaking the bottle and mixing several times, it settled, chloroform layers were collected, 
and it took in the test tube which carried out weighing of the 2.5mL of them, and dried 
under nitrogen. 

[0048]To the dry matter (about 120 mg), diethylether of 0.2mL was added and it 
dissolved, and the ethanol of 2.0mL was added here gradually, it dissolved, the whole 
suspension was centrifuged, and supernatant liquid and precipitation were separated. 
An ethanol extract that by which lOmicroL and precipitation dissolved the whole for 
the diluent in chloroform of 10.0mL 10 times SmicroL, Under [ a fixed quantity / 
analysis system / gel pattern image / content / phospholipid / apply to a laminated 
plate, and it makes phospholipid color with an after-deployment Dittmer^Lester 
reagent on condition of Example 1 and ]. 

-[0049]On-pH_3.6-or^more-conditions 1 -both-RS-and-PA-were-collected by-the 

precipitation fraction (PA/PS=0.23), and were not able to separate both. On the other 
hand, a possibility that it could carry out fractionation of the PS in the state of sodium 
salt low (PA/PS=0.15) relatively if the amount of PA contained in precipitation repeats 
the ethanol treatment in this condition was shown by pH 2.8. 

[0050]The result of having scoured the serine solution 1 90g (serine 70g+ water 120g) 
and the solution (24 mg/mL) of phospholipase D (PLD-Y1 , Yakult Honsha Make) to the 
soybean lecithin 200g of 40% of the example 5PC content 10 mL, and having made 
them reacting to it at 55 ** for 5 hours, The resultant whose PS content in 
phospholipid is 46.7% was acquired. 

[0051]Ethyl alcohol 20mL was added to the resultant 5.0g, and ethyl alcohol 5mL 
extracted residue (precipitate) twice further after extraction at 45 **. 3 times of 
extracts are mixed, salt solution 0.20mL is added to 5mL of them 25%, it was neglected 
to the room temperature and precipitate was made to form after warming at 45 **. As 
a result, it turned out that it is 62.1% in a sediment and PS is efficiently condensed by 
the precipitating part to PS content in supernatant liquid having been 3.3% among the 
dry solid. 



[0052]50 mg of sodium acetate powder is added to mixture 5mL of the extract 
prepared in example 6 Example 5, it was neglected to the room temperature and 
precipitate was made to form after warming at 45 ##. As a result, it turned out that PS 
is efficiently condensed by the precipitating part as well as the case where are 61 .8% in 
a sediment and a salt solution is used to PS content in supernatant liquid having been 
3.5% among the dry solid. 

[0053]Added the salt solution 25% to the mixture of an extract prepared in example 7 
Example 5, the insoluble matter of PS was made to form, and PS content in precipitate 
phospholipid and the amount of PS collected by the precipitating part were measured. 
As the result, the relation between a salt addition, PS recovery rate to precipitate, and 
PS content in phospholipid is shown in Table 5. 
[0054] 
[Table 5] 



[0055]PS was condensed by the precipitate fraction also on condition of any as shown 
in Table 5, but the quantity of the salt especially added to per [ phospholipid 1g in an 
extract mixture ] of PS content in precipitate phospholipid is not less than 55% in the 
range of 10 or less millimols, and PS was efficiently condensed by the precipitating part. 
On the other hand, when a salt addition was 0.05 or less millimols, the recovery rate of 
PS to precipitate is 60% or less, and not less than 40% existed in the supernatant liquid 
part. Although it was possible to have condensed PS from the above result to 



precipitate with any addition, the addition of the salt to the phospholipid 1g which 
dissolved in alcohol was considered to be the addition to which especially the range of 
0.15 to 10 miNimol was suitable for practical use. 

[0056]Reference example It tried to refine PS from the soybean transition lecithin 
obtained in Example 1 according to the example of refining of PS from the refining 
bovine brains by CM cellulose column chromatography (the new chemical experiment 
lecture 4, lipid II phospholipid, p.127). 

[0057](D Preparation of Na+ type CM cellulose : suction **** was carried out, after 
adding CM-52 (Whatmann, swollen type) 50g gradually and settling it for about 30 
minutes into 0.5N sodium hydroxide 500mL. It washed again after distilled water 
washed until **** became neutrality (500mLx2 time) until it passed 0.5N chloride 
500mL and **** became neutrality with distilled water (500mLx2 time). After settling 
for 30 minutes in addition, stirring this gel in 0.5N sodium hydroxide 500mL, it washed 
until it became neutrality with distilled water (500mLx1 time), and saved as methanol 
suspension eventually after washing by methanol 500mL further at the room 
temperature. 

[0058](2)-A-colurnn 30-mmininside-diamete^ is filled up with GM-52-adjusted by— 
chromatography: (1) (bed volume 70mL), After having dissolved the soybean transition 
lecithin 1.0g of Example 1 in chloroform of 10mL after 500-mL-pouring chloroform and 
carrying out a conditioning, and applying the solution except precipitation to a column, 
you made it eluted under chloroform and the chloroform eluate fraction (Fr.1) of 200mL 
was obtained, 

[0059]Chloroform methanol (85:15, v/v) 400mL (Fr.2+3), Chloroform methanol (75:25, 
v/v) 400mL (Fr.4+5), Chloroform methanol (65:35, v/v) 400mL (Fr.6+7) and chloroform 
methanol (50:50, v/v) 400mL (Fr.8+9) were passed, fractionation of every 200 ml_ was 
carried out and silica gel thin layer chromatography analyzed phospholipid. 
[0060]As a result, although phospholipid was hardly detected by the chloroform eluate 
fraction (Fr.1), 0.29g (dry weight) elution of the thing of the almost same presentation 
as the ethanol precipitation thing applied by the cloudy state was carried out in the first 
half (Fr.2) of a chloroform methanol (85:15, v/v) fraction. Although PC was not 
contained in the chloroform methanol (75:25, v/v) fraction (Fr.4+5), both PS and PA are 
contained, and it was mostly eluted especially in PA. And purity was [ that PA is not 
contained on and after the second half (Fr.7) t but coloring slight at the starting point in 



addition to PS is only seen, and ] 97.796 although 8.0% of PA was still contained in the 
first half (Fr.6) of a chloroform methanol (65:35, v/v) fraction. Although a considerable 
amount of PS was contained in the first half (Fr.8) of a chloroform methanol (50:50, 
v/v) fraction, there was almost no effluent in the second half (Fr.9). 
[0061]Although it became clear from the above result that PS can be refined also from 
soybean transition lecithin by the cation -exchange chromatography of the almost same 
conditions as a bovine brain fraction, It turned out that it is the method of not being 
suitable for a recovery rate obtaining a lot of refining PS very low (it is about 20% when 
Fr.7 or subsequent ones are collected). 
[0062] 

[Effect of the Invention]This invention is effective in the ability to acquire the 
fractionation method which condenses PS simple from the phospholipid mixture 
prepared nature or artificially as it was explained above. 



[-Translationdone.]- 
TECHNICAL FIELD 



[Field of the InventionjThis invention relates to the fractionation method for 
condensing phosphatidylserine from a phospholipid mixture. 



[Translation done.] 
PRIOR ART 



[Description of the Prior Art]The use as the treating agent and surface-active agent of 
an immune disease besides the cerebral function reforming agent [ phosphatidylserine 
/ (it is hereafter indicated as "PS".) ] aiming at prevention, a therapy, etc. of dementia 
is expected. This PS is contained in the brain and muscles of an animal, and also it can 



be artificially manufactured by the transphosphatidylation which uses a 
chemosynthesis method and phospholipase D. 

[0003]Since PS is mainly used as medicine, foodstuffs, and cosmetics, it is important 
for it to carry out fractionation of the PS from said natural product, a reactant, etc., 
and to raise PS content. However, since it is difficult to manufacture a product with 
many PS contents cheaply, when using it, concentration (refining) of PS is needed 
[ there are few amounts of PS contained in the brain and muscles of an animal, and ], 
also when it manufactures by a chemosynthesis method or transphosphatidylation in 
many cases. 

[0004]As a method of condensing PS (refining), the fractionation and column 
chromatography by a solvent have been used conventionally. However, it is difficult to 
obtain PS purity sufficient by just solvent fractionation, and, on the other hand, 
complicated operation like chromatography had a problem in respect of a cost aspect 
and workability. For this reason, development of the method of condensing PS cheaply 
and simple is desired. 

[0005]Since especially PS is difficult to separate from other phospholipid (PC), i.e., 
phosphatidylcholine, phosphatidyIethano[amine-(PE),-phosphatidylinositol-(PI)^— 
phosphatidic acid (PA), etc., To establish the method of condensing PS cheaply from 
the phospholipid mixture containing these is desired. 



[Translation done.] 

EFFECT OF THE INVENTION 



[Effect of the InventionjThis invention is effective in the ability to acquire the 
fractionation method which condenses PS simple from the phospholipid mixture 
prepared nature or artificially as it was explained above. 



[Translation done.] 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]This invention persons dissolved the 
phospholipid mixture containing PS in alcohols, as a result of repeating research 
wholeheartedly, in order to solve an aforementioned problem, and they made PS 
precipitate by adding metal salt or its solution further, and it found out that it could 
condense to a precipitating part. 

[0007]An object of this invention is to acquire the fractionation method which 
condenses PS simple from the phospholipid mixture prepared nature or artificially. 



[Translation done.] 
MEANS- 



[Means for Solving the Problem]After a fractionation method of PS concerning an 
invention indicated to claim 1 dissolves a phospholipid mixture containing PS in 

alcohols, by adding metal salt in this solution, itmakes PS insolubilize and separates 

this insoluble part. 

[0009]One sort chosen from lithium salt, potassium salt, and sodium salt or two sorts 
or more are used for a fractionation method of PS concerning an invention indicated to 
claim 2 as the metal salt according to claim 1. 

[0010]A lithium chloride, potassium chloride, or sodium chloride is used for a 
fractionation method of PS concerning an invention indicated to claim 3 as the metal 
salt according to claim 1 or 2. 

[001 1]Ethyl alcohol is used for a fractionation method of PS concerning an invention 

indicated to claim 4 as the alcohols according to any one of claims 1 to 3. 

[0012] 

[Embodiment of the Invention]In this invention, after dissolving the phospholipid 
mixture containing PS in alcohols, insoluble matters (a precipitating part, a flocculation 



part, etc.) are separated and condensed by making PS insolubilize (precipitate, 
condensation, etc.) by simple operation of adding metal salt in this solution, PS can be 
condensed simple from the phospholipid mixture prepared nature or artificially by this. 
[001 3]As a phospholipid mixture containing PS used for this invention, as long as it is a 
mixture containing PS, such as a thing which refined the extract or this extract from a 
natural product and a natural product, or synthetic phospholipid, any may be used. 
Specifically, a phospholipid mixture, a solvent extraction thing of a bovine brain, etc. 
which were prepared by a soybean lecithin, rapeseed lecithin, yoik lecithin, corn lecithin 
or cottonseed lecithin, a chemosynthesis method, or transphosphatidylation are 
mentioned. Especially, if the phospholipid mixture containing PS prepared by 
transphosphatidylation is used, the degree of enrichment at the time of adding metal 
salt is high, and preferred also from the ease of carrying out and cost aspect of 
reservation of a raw material, 

[0014]As metal salt used for this invention, lithium salt, sodium salt, Metal salt, such as 
potassium salt, calcium salt, and magnesium salt, or the natural product which contains 
these abundantly, For example, although salt, bittern, saline water, dolomite, edible 
mother^o^pearl powder, etc. may-use any,-it-is preferred-from a point-of-eondensation- 
efficiency to use lithium salt, sodium salt, or potassium salt, and especially a lithium 
chloride, sodium chloride, or potassium chloride is preferred. These metal salt can be 
used combining one sort or two sorts or more. 

[0015]Especially if the addition of these metal salt is the quantity which may settle PS, 
it will not be limited, but it is [ the recovery rate of PS and its PS content under 
precipitate ] preferred from a high point per [ phospholipid 1g ] and that it is 0.5 to 5 
miliimol especially 0.15 to 10 millimol. 

[0016]If it is alcohols which can dissolve a phospholipid mixture as alcohols used for 
this invention, all will be used suitably, but. Lower alcohol, such as methyl alcohol, ethyl 
alcohol, butyl alcohol, propyl alcohol, and isopropyl alcohol, is especially preferred. 
Although these mixtures can also be used, it is easy to use it for foodstuffs, and since 
ethyl alcohol also has few problems in a safety aspect, especially the thing for which 
this is used is preferred [ ethyl alcohol ]. 

[00 17] Although the concentration in particular at the time of dissolving a phospholipid 
mixture in alcohols is not limited, it is preferred to consider it as the above quantity 
that this mixture can dissolve thoroughly, and it is preferred from PS condensation 



efficiency or a point of operativity to consider it as 2 to 20% especially 1 to 50% to the 
weight of alcohols. 

[0018]ln this invention, fractionation of PS from a phospholipid mixture can be 
performed as follows, for example, First, it is prepared by a transphosphatidylation 
method etc. and the phospholipid mixture which contains phospholipid other than PS, 
such as PC f PE, or PA, in an ingredient is dissolved in alcohols, such as ethyl alcohol. 
At this time, the conditions in particular of the dissolution of a melting temperature etc. 
are not limited, but are doubled with the kinds of ingredient of a mixture, those quantity, 
etc., and should just choose and use suitable conditions, 

[001 9]In this way, in the solution obtained, although phospholipid, such as PS, PC, PA, 
is extracted by the solvent layer, depending on the case, some insoluble components 
generate it. For this reason, metal salt is added after removing insoluble components (a 
sediment, an aggregate, etc.) from a solvent by centrifugal separation, filtration, or 
other means. When a little PS remains also in an insoluble component, the extracting 
processing by said alcohols is good in an abundance repetition line. 
[0020]Subsequently, to an alcohol solution, metal salt is added and fractionation of the 
PS-extracted-by-the^solvent layers carried out. That-is, although-the-great-portion-of— 
phospholipid other than PS in a solvent layer does not precipitate by addition of metal 
salt, either, since the most precipitates, PS can condense PS by collecting these. Even 
if it adds metal salt with powder at this time, it may add, after melting in solvents, such 

as water and alcohol. What is necessary is not to limit the_ various conditionsin 

particular in that case, either, but to double with the kinds of ingredient of a mixture, 
those quantity, etc., and just to choose suitable conditions. What is necessary is to 
specifically hold 30 minutes or more at 10 ** - 30 **, and just to make PS insolubilize. 
[0021]PS insolubilized by addition of metal salt is recoverable by centrifugal separation, 
filtration, settlement separation, or other means. It is also possible to refine further by 
the publicly known refining means, for example, column chromatography etc., or other 
means. Since the content of other phospholipid is falling notably, PS concentrate of 
this invention can be performed comparatively simple [ such a refining means ]. 
[0022]PS concentrate of this invention can be prescribed for the patient with the 
gestalt of drugs, foodstuffs, cosmetics, etc. For example, if it is a case where it uses 
with the gestalt of the drugs which solicit the physiology effect of phospholipid, a 
supplement, etc., it can administer orally as liquid preparations, such as solid 



preparations, such as a capsule, a granule, a tablet, and powder medicine, or syrups. 
Even if it is not an orally administered drug, it is also possible to prescribe a medicine 
for the patient with parenteral gestalten, such as injections, skin external preparations, 
and a rectum administration agent. 

[0023]At the time of manufacture of each pharmaceutical preparation, milk sugar, 
starch, crystalline cellulose, calcium lactate, Excipients, such as magnesium 
aluminometasilicate and a silicic acid anhydride, white soft sugar, Binding materials, 
such as hydroxypropyfcellulose and a polyvinyl pyrrolidone, What is necessary is just to 
use suitably lubricant, such as disintegrator, such as carboxymethyl cellulose and 
carboxymethyl-cellulose calcium, magnesium stearate, talc, monoglyceride, and a 
sucrose fatty acid ester, and the other ingredients which may be permitted as medicine 
and foodstuffs. 

[0024]What is necessary is to add what carried out purification treatment of the PS 
concentrate obtained by the method of this invention as it is or suitably in 
eating-and-drinking articles, such as fats and oils, a hard candy, fermented milk, a 
candy, a seasoning, and fish flour, and just to manufacture using a conventional method, 
in expecting-the-same physiology effect-and-using with-a-common foodstuffs-gestalt- 
(gestalt of "clear foodstuffs"). 

[0025]On the occasion of use with the gestalt of these drugs, foodstuffs, etc., the 
phospholipid composition in which PS obtained by the method of this invention was 
condensed can be blended suitably, .what is necessary is justto blend suitably the 
quantity which is a grade which can acquire the effect and problems, such as 
superfluous ingestion, do not produce, and the quantity the ingestion which is 50 mg - 
about 1Q0Omg/day is expected to be, if it is a case where the physiology effect of PS is 
solicited 

[0026] As for phospholipid of this invention, it is preferred to use as an emulsifier and to 
add 0.01 to 10% to drugs, foodstuffs, cosmetics, etc. in that case. 
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EXAMPLE 



[Example]Although an example is given to below and this invention is explained to it P 
this invention is not limited to these. 

[0028]while taking 10.0 g of example 1 soybean lecithins (PC80: made by do KURAN), 
and the soybean oil 2.0g into a 100-cc medium bottle, adding 90.0 g (100mL) ethyl 
acetate here and agitating with a stirrer — warming — it dissolved. **** picking and 
0.1 M sodium phosphate buffer solution CpH 7.0) 5.8mL was added, and L-serine 1.2g 
and PLD-Y1 (Made by Yakult Honsha) 1 ,500 unit were dissolved. 
[0029]The medium bottle containing PC80 solution whole quantity is kept warm at 50 
**, the whole quantity of the solution (L-serine+PLD-Y1) which kept it warm at 50 ** 
is added here, and a reaction is started, and it was made to react at 50 ** for 5 hours, 
stirring gently with a stirrer. After ice-cooling for 30 minutes, settling phospholipid and 
collecting, in boiling water, it was neglected for 20 minutes and the enzyme was 
deactivated. 

[0030]Ethanol 40mL could be added to the collected phospholipid layer, and it mixed, 
and by neglecting it at 4 ** overnight, precipitate was made to form and supernatant 
liquid was collected. Ethanol 1 2mL could be further added to the precipitating part, it 
-was-neglected-for-30-minutes-after-mixingrsupernatanirliquid-was-collectedby- 
centrifugal separation, and soybean transition lecithin / ethanol solution was obtained 
by mixing with previous supernatant liquid. 

[0031]Thus, add 0.1 M sodium acetate / ethanol solution to the obtained soybean 
transition lecithin / ethanol solution 2.0ml_ (about 0.33 g of solid content, PS content in 
phospholipid = 32.5%) 1.0 mL, and it is neglected at -20 ** for 1 hour, Centrifugal 
operation separated the formed precipitate (60 mg), and it washed by ethanol 
(PptNa-1). As a result of saving supernatant liquid for several days at -20 **, since the 
precipitate (7 mg) was produced further, centrifugal operation separated with 
supernatant liquid (SupNa, hardening-by-drying weight = 227 mg), and it washed by 
ethanol (PptNa-2). 

[0032]After hardening each sample by drying, it dissolves in a diluent solvent (hexane: 
diethylether : isopropanol =2:2:1), After developing with thin layer chromatography 
(chloroform: developing solvent : methanol : acetic acid =13:5:2), under [ a fixed 
quantity / analysis system / gel pattern image / content / phospholipid / it makes 
phospholipid color with a Dittmer-Lester reagent and ]. A result is shown in the next 
table 1. 



[0033]lt was checked that, as for before fractionation, it turns out to having been 32.5% 
that it is [ which it is 81.9% in PptNa after fractionation ] 5.6% in SupNa, and PS can 
condense PS content (mol %) in phospholipid efficiently as shown in Table 1. 
[0034] 
[Table 1] 



[0035]Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 2 Example 1 was carried out r 900 mg of them was taken into the 
-50-cc medium bottle^and it-was made^to dlssolve in^the mixed liquor of chloroform - 
22.5mL and methanol 15mL. In this way, the prepared soybean transition lecithin / clo 
meta-solution are poured distributively into every 4.0 ml_ 6.0-cc medium bottle, 1M 
saline (a. a lithium chloride, b. potassium chloride, c. sodium chloride, d. magnesium 
chloride, e. calcium-chloride, f. ammonium chloride, g. ammonium sulfate) was added 
here 0.8 ml_. After shaking the bottle and mixing several times, it settled, chloroform 
layers were collected, and it took in the test tube which carried out weighing of the 
1.0mL of them, and dried under nitrogen. 

[0036]ln this way, to the obtained dry matter (about 50 mg t a phospholipid content = 
about 25 mg), added 0.10-ml diethylether and dissolved, and added the ethanol of 
"LOmL here gradually, precipitation was made to form, the whole suspension was 
centrifuged, and supernatant liquid and precipitation were divided. 
[0037]An ethanol extract applies Smicro of things L by which SmicroL and precipitation 
dissolved the whole for the diluent in chloroform of 2.5ml_ 2,5 times to a laminated plate, 
Under [ a fixed quantity / analysis system / gel pattern image / content / phospholipid 
/ it makes phospholipid color after deployment and with a Dittmer-Lester reagent on 
condition of Example 1 and ]. A result is shown in the next table 2. 



[0038]As shown in Table 2, the lithium chloride was the highest-achieving of eight 
kinds of the used salts, and PS preparation of 80% of purity was abie to be obtained by 
the ethanol precipitation which is 1 time. It turned out that fractionation of about 3/4 of 
all the PA is carried out to ethanol supernatant liquid, and the removal efficiency of PA 
may be conspicuous for a lithium chloride, 
[0039] 
[Table 2] 



[Table 3] 



[0041 ]The removal efficiency of PA was so good that the atomic number of the 
positive ion was small as an overall trend, and it turned out in the divalent positive ion 
that PC also precipitates. Phospholipid of most which contains PS in the case of 
ammonium salt did not precipitate, and it was not suitable for separation. The 
phospholipid content in ethanol precipitation and a supernatant liquid fraction is shown 



in Table 3 about the high-achieving lithium chloride of precipitate, potassium chloride, 
and sodium chloride. 

[0042]Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 3 Example 1 was carried out, 900 mg of them was taken into the 
50~cc medium bottle, and it was made to dissolve in the mixed liquor of chloroform 
22.5mL and methanol 15mL In this way, 1M lithium-chloride solution was added to the 
prepared soybean transition lecithin / chloroform methanol solution 8.0 mL, after 
shaking the bottle and mixing several times, it settled, and chloroform layers were 
collected and decompression hardening by drying was carried out. 
[0043]Diethylether of 5.0mL was added to the obtained dry matter, and it dissolved in it, 
and the ethanol of 40mL was added here gradually, it dissolved (20 **), the whole 
suspension was centrifuged, and supernatant liquid (S1) and precipitation (P1) were 
separated. Diethylether of 5.0mL was again added to PI, and it dissolved in it, and the 
ethanol of 50mL was added here gradually, it dissolved (20 **), the whole suspension 
was centrifuged, and supernatant liquid (S2) and precipitation (P2) were divided. 
[0044]That to which 5microL and S1 diluted with chloroform what soybean transition 
lecithin dissolved in-10 mg/mL, and dissolved P2-(damp or-wet-coridition) in ehloroform- 
of 20 mg/mL 2,5 times SmicroL, And apply undiluted solution 10muL to a laminated 
plate, phospholipid is made to color after deployment and with a Dittmer-Lester 
reagent on condition of Example 1, and S2 is the bottom about a fixed quantity of 
phospholipid contents by a gel pattern image analysis system. 

[0045]PS content in P2 fraction which washed and obtained the ethanol precipitation 
thing by ethanol once again was 96.9%. Although the recovery rate in the ionic 
exchange method using CM cellulose was about (refer to reference example) 20%, the 
recovery rate in the fractionation method by this invention can serve as a useful 
refining means for about 90%, the effect evaluation it is high and using the high grade 
article, a break through of the mechanism of action, or drugs development. 
[0046] 
[Table 4] 



[0047] Reduced pressure drying of the soybean transition lecithin / the ethanol solution 
prepared in example 4 Example 1 was carried out, 900 mg of them was taken into the 
50-cc medium bottle, and it was made to dissolve in the mixed liquor of chloroform 
22.5mL and methanol 15mL In this way, the prepared soybean transition lecithin / 
chloroform methanol solution were poured distributively into every 4.0 ml_ 6.0-cc 
medium bottle, and 2M salt solution which dissolved in the citrate-sodium-acid-citrate 
buffer solution (pH 2.8, 3.6, 4.1, 4.6, 5.0) of various pH was added here 0.8 ml_. After 
-shaking the bottle and mixing^several timesrit settl6d r chloroform layers were collected, 
and it took in the test tube which carried out weighing of the 2.5mL of them, and dried 
under nitrogen. 

[0048]To the dry matter (about 120 mg), diethylether of 0.2ml_ was added and it 
dissolved, and the ethanol of 2.0mL was added here gradually, it dissolved, the whole 
suspension was centrifuged, and supernatant liquid and precipitation were separated. 
An ethanol extract that by which 10microL and precipitation dissolved the whole for 
the diluent in chloroform of 10.0mL 10 times SmicroL, Under [ a fixed quantity / 
analysis system / gel pattern image / content / phospholipid / apply to a laminated 
plate, and it makes phospholipid color with an after-deployment Dittmer-Lester 
reagent on condition of Example 1 and ]. 

[0049]On pH 3.6 or more conditions, both PS and PA were collected by the 
precipitation fraction (PA/PS=0.23), and were not able to separate both. On the other 
hand, a possibility that it could carry out fractionation of the PS in the state of sodium 
salt low (PA/PS=0.15) relatively if the amount of PA contained in precipitation repeats 
the ethanol treatment in this condition was shown by pH 2.8. 

[0050]The result of having scoured the serine solution 190g (serine 70g+ water 120g) 



and the solution (24 mg/mL) of phospholipase D (PLD-Y1, Yakult Honsha Make) to the 
soybean lecithin 200g of 40% of the example 5PC content 10 mL, and having made 
them reacting to it at 55 ** for 5 hours, The resultant whose PS content in 
phospholipid is 467% was acquired. 

[0051]Ethyl alcohol 20mL was added to the resultant 5.0g, and ethyl alcohol 5mL 
extracted residue (precipitate) twice further after extraction at 45 **. 3 times of 
extracts are mixed, salt solution 0.20mL is added to 5mL of them 25%, it was neglected 
to the room temperature and precipitate was made to form after warming at 45 **. As 
a result, it turned out that it is 62.1% in a sediment and PS is efficiently condensed by 
the precipitating part to PS content in supernatant liquid having been 3.3% among the 
dry solid. 

[0052]50 mg of sodium acetate powder is added to mixture 5mL of the extract 
prepared in example 6 Example 5, it was neglected to the room temperature and 
precipitate was made to form after warming at 45 **, As a result, it turned out that PS 
is efficiently condensed by the precipitating part as well as the case where are 61.8% in 
a sediment and a salt solution is used to PS content in supernatant liquid having been 

3-5% among the dry sotid; 

[0053]Added the salt solution 25% to the mixture of an extract prepared in example 7 
Example 5, the insoluble matter of PS was made to form, and PS content in precipitate 
phospholipid and the amount of PS collected by the precipitating part were measured. 
As the result, the relation between a salt addition, PS recovery rate to precipitate, and 
PS content in phospholipid is shown in Table 5. 
[0054] 
[Table 5] 



[0055]PS was condensed by the precipitate fraction also on condition of any as shown 
in Table 5, but the quantity of the salt especially added to per [ phospholipid 1g in an 
extract mixture ] of PS content in precipitate phospholipid is not less than 55% in the 
range of-10 or less milfimofs^and PS was efficiently condensed by the precipitating part: 
On the other hand, when a salt addition was 0.05 or less millimols, the recovery rate of 
PS to precipitate is 60% or less, and not less than 40% existed in the supernatant liquid 
part. Although it was possible to have condensed PS from the above result to 
_ precipitate with any addition, the addition of the salt to the phospholipid 1-g which 
dissolved in alcohol was considered to be the addition to which especially the range of 
0.15 to 10 millimol was suitable for practical use, 

[0056] Reference example It tried to refine PS from the soybean transition lecithin 
obtained in Example 1 according to the example of refining of PS from the refining 
bovine brains by CM cellulose column chromatography (the new chemical experiment 
lecture 4, lipid II phospholipid, p.127). 

[0057](1) Preparation of Na+ type CM cellulose : suction **** was carried out, after 
adding CM-52 (Whatmann, swollen type) 50g gradually and settling it for about 30 
minutes into 0.5N sodium hydroxide 500mL It washed again after distilled water 
washed until became neutrality (500ml_x2 time) until it passed 0.5N chloride 
500mL and **** became neutrality with distilled water (500ml_x2 time). After settling 
for 30 minutes in addition, stirring this gel in 0.5N sodium hydroxide 500mL, it washed 



until it became neutrality with distilled water (500mLx1 time), and saved as methanol 
suspension eventually after washing by methanol 500ml_ further at the room 
temperature. 

[0058](2) A column 30 mm in inside diameter is filled up with CM-52 adjusted by 
chromatography: (1) (bed volume 70mL), After having dissolved the soybean transition 
lecithin 1.0g of Example 1 in chloroform of 10ml_ after 500-mL-pouring chloroform and 
carrying out a conditioning, and applying the solution except precipitation to a column, 
you made it eluted under chloroform and the chloroform eiuate fraction (Fr.1) of 2Q0mL 
was obtained. 

[0059]Chloroform methanol (85:15, v/v) 400mL (Fr.2+3) r Chloroform methanol (75:25, 
v/v) 400mL (Fr.4+5), Chloroform methanol (65:35, v/v) 400mL (Fr,6+7) and chloroform 
methanol (50:50, v/v) 400mL (Fr.8+9) were passed, fractionation of every 200 mL was 
carried out, and silica gel thin layer chromatography analyzed phospholipid. 
[0060]As a result, although phospholipid was hardly detected by the chloroform eiuate 
fraction (Fr.1), 0.29g (dry weight) elution of the thing of the almost same presentation 
as the ethanol precipitation thing applied by the cloudy state was carried out in the first 
half-(-Fr.-2) of a chforoform methanol (85:1 5rv/v) fraction-Although PC was not— 
contained in the chloroform methanol (75:25, v/v) fraction (Fr.4+5), both PS and PA are 
contained, and it was mostly eluted especially in PA. And purity was [ that PA is not 
contained on and after the second half (Fr.7), but coloring slight at the starting point in 
-addition to PS-is only seen, and ] 97/7% although 8.0% of PA was still contained in the - 
first half (Fr.6) of a chloroform methanol (65:35, v/v) fraction. Although a considerable 
amount of PS was contained in the first half (Fr.8) of a chloroform methanol (50:50, 
v/v) fraction, there was almost no effluent in the second half (Fr.9). 
[0061]Although it became clear from the above result that PS can be refined also from 
soybean transition lecithin by the cation-exchange chromatography of the almost same 
conditions as a bovine brain fraction, It turned out that it is the method of not being 
suitable for a recovery rate obtaining a lot of refining PS very low (it is about 20% when 
Fr.7 or subsequent ones are collected), 
[0062] 
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